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ABSTRACT: The present paper describes certain conclusions on the 
electron energy spectra of dilute solid solutions 
deduced from the fine structure of X-ray spectra of 
atoms of the alloy base, studied as a function of 
concentration of the impurity and as a function of 
temperature, X-ray emission spectra were obtained by 
means of a bent-crystal spectrograph. The Be - Ke 7 

12 1 


K. emission lines of chromium and the Kg , Ky and L 
B Bo Py Bo 
emission lines of molybdenum were recorded, The 

authors obtained also the K and the Lrrt absorption 


spectra of chromium and molybdenum. All these spectra 
were obtained using pure metallic chromium (99,5-99.98% 


Card 1/4 purity) and alloys of chromium containing 0.1, 0.7 and 
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1% of Mo, The main results of the X-ray spectral 
measurements are given in Tables 1 and 2 and in Fig l. 
Using these results, the authors suggested a new model 
of a dilute solid solution. To check the correctness 
of this model the authors studied the effect of 
concentration of impurities and of temperature ou the 
mobility of atoms in a-type solid solutions with bedy- 
centred cubic lattice. For this purpose the Lrrr 


i 
absorption spectra of lead in Pb-Sn alloys were obtained 
between -190 and +300 Cc. These Litt absorption 


spectra were obtained for pure jead and lead alloys 
containing 0.2, 0.5, 2.0 and 10% of Sn; a bent-crystal 
spectrograph was used and transmission patterns were 
obtained, The X-ray absorption spectra of lead are 
shown in Fig 3 and the wavelengths of the maxima near 
the Lyzyz7es ee are listed in Table 3. The authors draw 


the following conclusions from their experimental data: 
1) A small amount of impurity alters the whole electron 
Card 2/4 spectrum of the alloy, if the base of the alloy is a 
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transition element or an element with virtually unfilled 
inner electron levels. 
2) The energy distribution of the outer (valence) 
electron levels and of some inner electron levels is 
altered on formation of interatomic bonds in alloys. 
3) Molybdenum, as an impurity, is negatively charged. 
4) Thermal vibrations affect not only the processes 
of scattering of electrons but also the whole electron 
energy spectrum and the charge of the base-metal atoms. 
5) Presence of small impurities alters the mobility of 
the base-metal atoms and at a certain impurity 
concentration the mobility of atoms of transition 
elements passes through a jninimum; the temperature 
dependence of mobility depends on the sign of the excess 
charge of the impurity atoms. 
These conclusions and the analysis of published material 
(Refs 5,6) were used as the basis of a model which 
describes formation of "atomic blocks" in dilute solid 
solutions, An impurity, when introduced into a metal, 
loses its outer electrons to the conduction band of the 
Card 3/4  base-metal and consequently acquires a charge which, in 
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general, is different from the charge of the base-metal 
atoms, The impurity charge may be regarded as a 
perturbation producing a deformation of the electron 
energy bands of the base-metal. This causes a spatial 
re-distribution of electrons in incompletely filled 
bands and alters somewhat the effective charge of the 
base metal atoms, The latter effect may be regarded as 
an appearance of induced impurities whose charges are 
opposite in sign to the impurity charge. An additional 
coupling appears between the original and induced 
impurities: stable blocks of short-range order are 
formed, Such blocks exist until a complete overlapping 
of the spheres of action of the perturbing potentials 
due to impurities occurs, i.e. there is an upper limit 
of impurity concentration above which such blocks are 
no longer formed, There are 5 figures, 3 tables and 11 
references, 6 of which are Soviet, 4 #nglish and 1 German, 
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On the Evaluation of the Influence of Impurities on SOV/48-23-5-30/31 
the X-ray Emission Spectrum of Diluted Solid Solutions 
on the Basis of Transition Metals 


formulas thus obtained 
potential disturbances. 


The forn~ 
he charge. The er- 
pirical method of evaluation is then dealt with and some values 
concerning a iron are given. Finally, the relationship with the 
Moseley law is mentioned and some formulas are derived. There 
are 17 references, 8 of which are Soviet, 
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Borovakiy, I. Be; Gurov, K. P. s0v/56-36-4-35/70 


On the Influence of Impurities on the X-Ray Spectra of 
Transition Metals (Ovliyanii primesey na rentgenovskiye 
spektry perekhodnykh metallov) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 7 
Vol 36, Nr 4, pp 1203-1206 (USSR) - 


As investigations carried out in recent years of solid 
solutions on transition metals showed, impurities in low 
concentrations (0.01 - 0.1 atom%) exercise a considerable 
influence on certain physical properties of such solutions 

(as e. g- modification of thé parameters of emission and 
absorption X-ray spectra, variation of the optical constant, 
of the self-diffusion coefficients, of the linear coefficient 
of expansion, etc). Already in previous papers (Refs 1, 2) 

the authors investigated similarity models of the ‘physical 2 
mechanism of the effect produced by guch impurities upon 

the electron energy spectra and the interatomic binding forces 
in these metals. They carried out their investigations on the 
basis of empirical and theoretical results. In the present 
paper the appiicability of the representations developed for 
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a qualitative estimation of the wave length variation of the 
lines in X-ray emission spectra is investigated. The model 
representations are discussed in the introduction. On the 
basis of these representations and of that of Moseley's 

law, the influence of impurities is estimated. For the 

purpose of illustrating the method, the linear shift in the 
emission X-ray spectrum of iron in solid and diluted solutions 
(a-phase) is investigated and compared with the spectrum of 
pure a-iron. For an impurity concentration of 0.1 atom% 


lazelez 1077 | ze) holds for the variation of the effective 
charge. By means of Moselkey's law the shifting of lines is 
investigated; it holds thatA y/ =-2h0/(2,79) Car absolute 


nuclear charge, ¢ = shielding constant). For Ao it holds that 
Ao = Bg 4 234 (234 = charge of the 3d-electron shell); é 
according to the Sommerfeld formula B,, = a /a (a, = radius 


of that electron shell to which the s corresponds, a = atomic 
radius). For the shifting of the Ka,7 line (18 - 3p 


transition) one obtains with a, = 0.2.10°° om and 


3p 
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8 


a = 0.4.10°° om B, e107! ;lAd= Bs lO Zsql@ 10 


3d 

* a 5 5 “4 
and with (2.07 6)~20 :lAv/y\ =| -2h0/(2, o)\ 107%, 
Experimental data giveAyv~0.7 ev at Y = 7.10°ev, i. e. 


the same order of magnitude. There are 11 references, 8 of 
which are Soviet. 
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Borovakiy, I. B. s0V/53-68-1-7/17 
tt 

X-ray Spectrum Analysis (Rentgenospektral 'nyy analiz) 

Uspekhi fizicheskikh nauk, 1959, Vol 68, Nr 1, pp 81-91 (USSR) 


Beginning with the discovery of X-rays the author first gives 
a short historical survey and then describes, almost in the 
manner of a textbook, the formation of the X-ray spectrum with 
the help of numerous level- and line schemes of absarption- 
and emission spectra. The mode of operation and the design of 
an X-ray spectrograph is then described by means of a simple 
scheme. Further, the quantitative chemical X-ray spectrum 
analysis is discussed which is based on the assumption that 
the line intensity is proportional to the concentration of 

the corresponding atoms. The X-ray spectrum analysis is also 
discussed in connection with the fluorescence analysis; the 
latter is sensitive up to 1072 %, its sensitivity depends, 
however, on the ordinal and attains o maximum velue of 10° h. 
Further, the author gives a description of the so-called 
monitor method by means of:schemes (Figs 5, 6). The scheme 

of a three-channel X-ray fluorescence spectrograph illustrates 
the mode of operation of multi-channel spectrographs. 
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Figure 6 shows the principle underlying such a spectrograph 
which operates with one single monitor. In recent times a 
practice has been disseminated in the United States whereby 
the background intensity of the continuous spectrum or the 
total intensity of the continuous emission is employed. This 
method has in principle been known in the USSR already since 
fifteen years and is applied to photographic recording of 
spectra. The author describes then the methods of quantitative 
X-ray fluorescence analysis. This analysis takes from some 
minutes to 1-2 hours. Special importance is attached to the 
new method as it permits the chemical investigation of the 
microvolumes of a substance with the help of A-rey spectrum 
analysis. Figure 7 shows the scheme of such an apparatus. The 
author gives a short description of the preparation of sections 
and demonstrates the principle of the method. Figure 8 shows 

8 photograph of such an aprar eda, i.e. Pd the apparatus 
RSASh-2 (operational current 107° - 10-8 a, focus diameter 


1 - 3~r, counting rate 103 - 10° pulses/sec; determination of 


elements up to 0.01 - 0.5 %, magnification 400-1600). The 
Cara 2/3 
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apparatus permits the analysis of the chemical composition 
in a certain point of the section. The result of this 


quantitative analysis "in a certain point" is given in figure 9. 
There are 9 figures and 12 references, 3 of which are Soviet. 
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Borovskiy, I. B., Ditsman, S. A. S0V/20-124-5-22/62 
ba es ee Se 


Local X-ray Spectroscopy (Lokal'naya rentgenovskaya spektro- 
skopiya) 


Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 5, pp 1042-1044 
(USSR) 


With this method of investigating the chemical composition of 
a substance the characteristic X-ray radiation is excited by 
means of an electron probe of 2-5 p» diameter. The local sensi- 
tivity of this method amounts to 10715-10719 ¢ and the 
temperature of the object under investigationisless than 40°. 
The present paper shows new possibilities for the investigation 
of the energy spectrum of the electrons of condensed systems 
by means of microfceus X-ray spectroscopy, wherethe fine 
structure of the emission lines is investigated. The basic 
scheme of the microfocus spectrograph is shown in form of a 
schematical drawing. In this spectrograph the Kapitsa-Iogan- 
method is used for focusing radiation. The microsource of 
X-ray radiation, which has a diameter of 5 py, is on a Rowland 
circle. The low efficiency necessary for the microfocus X-ray 
tube (some watts) simplifies the problems of stabilization 
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and recording the intensity of X-ray radiation considerably. 
For every fixed position of the microfocus radiation source 
with respect to the curved crystal a strictly monochromatic 
bundle of rays is reflected. In the second diagram the widths 
and shapes of the lines of the X-ray spectrum, which were 
determined by means of a microfocus spectrograph and by means 
of the usual apparatus with conditions otherwise being equal, 
were compared with one another. This then shows full agreement 
of these parameters. Cther figures by way of examples show 
the lines Kosa, and KB, of iron in the 6-phase of the alloys 


Fe-Zn (~6 % Fe), which were determined in the contact-dif- 
fusion layer of the original metals (annealing for 4 hours 

at 290°). A comparison of the parameters of the lines in the 
8~phase and in the original Fe shows a decrease of the 
asymmetry index K to 1.3. The use of a microfocus X-ray 
spectrograph makes it possible to carry out a renewed methodi- 
cal investigation of the fine structure of X-ray emission 
spectra of the phase diagrams of binary and complicated 
metallic systems by using the diffusion layer at the places 
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of contact between two metals, a metal and an alloy, etc. 
There are 3 figures and 3 Soviet references. 
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_ Borovskiy, I. B., Marchukova, I. D. g0v/20-125-4-41/74 


Sr eee 


A Method of Determining the Phase State of Binary Systems 
(Metod opredeleniya fazovogo sostoyaniya dvoynykh sistem) 


Doklady Akademii nauk’ SSSR, 1959, Vol 125, Nr 4, pp 835-857 
(USSR) 


Reference is first made to several earlier papers dealing with 
this subject. The method mentioned in the title is character- 
ized by the fact that in a special X-ray tube ground section 

of the alloy to be investigated is substituted for the anode. 
fhe electron beam accelerated up to from 30,000 to 40,000 v is 
focused to a narrow probe by a system of electromagnetic lenses, 
the diameter of which on the surface of the ground section 
amounts to 0.1 to 24. On this surface the electrons of the 
probe excite the characteristic X-ray radiation of the atoms of 
the substance. This radiation is then decomposed into a 
spectrum by means of a curved crystal and is fixed by means of 
a quantum counter. Determination of the wave lengths of the 
characteristic X-ray radiation makes it possible to determine 
the qualitative composition of the alloy. By comparing the 
line intensities of the element in the samples and in "standard" 
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it is possible to determine the quantitative fraction of a give: 
element in the sample under investigation. In the course of 
investigations of diffusion layers in various binary systems 
(Cu-Zn, Cu-Au, Mo-Be, Mo-3i,"Al-Si, etc.) by-means of this 
method it was found that, in the case of a suitable selection 
of the samples, all phases are formed in the diffusion layer 
that exist acoording to the state diagram of the given systen. 
Besides, it was found that no regions of phase mixture exist 
in the diffusion layer. The limits of concentration of the 
phases do not correspond to the concentration limits of the 
phase diagram. This is connected with the specific conditions 
of phase stability in the diffusion layer. Therefore, the ditr 
determined in the course of investigations of diffusion layers 
can be used only for the construction of a skeleton-scheme of 
the phase diagram, and they do not give the exact boundaries 
between the individual phases. The authors suggest the fol- 
lowing method of constructing the phase diagram: For a binary 
system a diffusion layer is produced by means of a contact 
method, from which, also by the contact method, the number of 
Card 2/4 phases in the system at annealing temperature and their "con- 
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centration expansion" is determined. 
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regions of the phase nixtu 
These samples are then ann 
determination of their phase 
determine the temperature dep 


of the determined phases. 


phase mixture are determine 
curves of the diffusion layers. 
connection with the classical mixtures oopper-zinc and copper- 
Cu-Au system is especially interest- 
dad also if in the system there are 


gold. 
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There are 4 figures, 1 table, 
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TITLE: The Investigation of the Temperature Dependence of the Fine 
Structure of the X-Ray Main K-Bdge in the Fe-Abscrption 
Spectrum 

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 127, Nr 5, Pp 997-1000 
(USSR) 

ABSTRACT: The investigation was carried out by means of a double crystal 


spectrometer with calcite crystals. Iron foils with a thick- 
ness of about 7#were used as adsorbent. They were heated in a 
high vacuum by the passage of an electric current. The high 
vacuum prevented oxidation, which was confirmed both by the 
appearance of the foils after many hours of heating to 950° and 
by the unchanged electrio resistanca. Figure 1 shows the ex~ 
perimentally recorded spectra of the K-band at various tempera-~- 
tures. in an earlier paper (Ref 1) it was found that the 
spectrum deviations have dispersion form. By means of the method 
described in reference 2 it was possible to correct the spectrum 
(Fig 2). The initial range ABC (cf Fig 2) was varied neither 
during passage through Curie point nor by the ag f=tranaiti Mo 
Card 1/3 The selective peak B ofabsorption, which may be observed in the 
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case of all transition elements of the iron group, is ex- 
plained by the transi‘ion of the electrons into the non-occupied 
part of the 3d-band. The authors now prove that the fine 
structure of the short-wave part and its temperdture dependence 
may be brought into connection with the excitation of plasma 
oscillations of the electron gas in the metal, by which the 
real shape of the absorption edge is distorted. From references 
6 and 7 it follows that in the case of X-ray quanta, the energy 
of which is near that of the absorption edge, an absorption of 
the X-ray quantum accompanied by a simultaneous excitation of 
the plasma is probable. In reference 7 a distance of 7 ev from 
the line is given as the first maximum. The authors look upon 
this maximum as excitation of the plasma and conclude that the 
real absorption edge is superimposed by the plasma image of the 
initial section ABOD. The real K-edge for the a-iron is then 
drawn (Fig 3) and in a similar manner also the K-edge for ft - 
iron is determined in which the plasma image is shifted by 
11 ev, which was proved by means of electrostatic measurements. 
Card 2/3 Thus, the primary characteristic energy loss of the electrons 
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between 20-800° does not depend on temperature and amounts to 
7.54+0.7 ev, whereas at temperatures above tha g ~» } transition 
& jump oconrs to 1420+0.7 av. The frequency of the plasma 
oscillations thus depends on the structure of the erystal 
lattice. There are 4 figures and 8 references, 5 of which are 
Soviat. 
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COVERAGE: The collection contains 21 studies by members of the Laboratoriya 
fizicheskikh metodov issledovaniya (Laboratory of Physical Analysis Methods ) 
of the Institut metallurgii imeni A.A. Baykova AN SSSR (Metallurgical Institute 
imeni A.A. Baykov, Academy of Sciences USSR), published in 1958-59. The articles 
are concerned with the experimental and theoretical study of physical charac- 
terlatics of diluted solid solutions and compounds with special properties. The 
purpose of these studies is to establish the interrelation between the electronic 
structure of atoms and the structural characteristics of metallic compounds of 
systems, Some of the articles contain results obtained by applying new physical 
analysis methods, including the x-ray spectrum method (for analyzing the compo- 
sition of microvolumes of alloys) and the microfocused x-ray spectroscopic method, 
Other articles describe the new RSASh-2 and RSASh-ZD apparatus used in the 
analysis. The first article, by I.B. Borovskiy, deals with the accomplishments 
and trends of Soviet research in metal science and metallurgy. References 
accompany each article. Also included is a bibliography containing 383 works 
py members of the Metallurgical Institute imeni A.A. Baykov. This bibliography 
was first published in 1956. 
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AUTHORS : Gurov, K.P. and Borovskiy. ‘a 
TITLE: A Theory of Dilute Solid Solutions 


ara re Pepe EES 
PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.10, No.4, 
pp. 513-519 


TEXT: The curves showing a physical property plotted against the 
amount of a second component (impurity) in an alloy have marked 
extrema in dilute alloys of transition metals or metals with 
unfilled inner electron shells. Such extrema were observed for the 
self~diffusion coefficient (Ref.1), the linear thermal expansion 
coefficient (Ref .2), Young's modulus and internal-friction 
characteristics (Ref .3), the rate of disappearance of the fine 
structure in the X-ray absorption spectra with increase of 
temperature (Ref.4), the electrical conductivity (Ref.5), the 
optical constants (Ref .6) and other properties. The present paper 
extends authors! earlier work (Ref .7) on dilute alloys. Their 
proposed theory is based on the following considerations. An 
impurity introduced into a metal loses its outer (valence) electrons 
which join the conduction electrons of the matrix. Impurity ions 
formed in this way have perturbing potentials with a finite radius 
Card 1/3 


APP 
ROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8 


85055 


$/126/60/010/004/002/023 
E201/E491 


A Theory of Dilute Solid Solutions 


of action (amounting to several coordination spheres) because of 

the screening effect of the conduction electrons. Polarization 
produced by the impurity ions deforms electron shells of the matrix 
atom cores. Near an impurity the effective charges of the matrix 
atom cores are altered, This can be regarded as appearance of 
excess charges which are opposite in sign to the charges of the 
impurity ions, Consequently, an additional polar binding appears 
between impurities and matrix atoms, leading to formation of atomic 
"blocks" with stronger binding, This theory is shown to explain 
the following properties of oa-Fe-W solid solutions: 

a) a maximum on the concentration dependence of Young's modulus at 
0.06 at% W (Fig.1); b) a maximum on the temperature dependence of 
the internal-friction coefficient at various concentrations of 

W (Fig.2),; c) an electrical resistivity minimum on the 
concentration dependence (Fig.3); d) a minimum on the 
concentration dependence of the effective number of electrons (Fig.4). 
There are 4 figures. 
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TITLE: @he Dependence of the Intensity of Reflectéd Roentgen Waves’ on 
the Magnitude of the Reflecting Monocrystal 


PERIODICAL: Izvestiya Akademii nauk Armyanskoy SSR. Seriya fiziko- 
matematicheskikh nauk, 1960, Vol. 13, No. 1, pp- 421-140 


TEXT: A detailed investigation of existing theories leads the authors 

to the following statements: The kinematic theory of interference of X SB 
rays due to Laue is applicable only for crystals, the dimensions of 
which are smaller than the first Fresnel zone. The dynamic theory of 
Darwin is only valid for crystals, the dimensions of which are much 
greater than the first Fresnel zone. The correction of Darwin of the 
primary extinction takes into account only the dependence of the intensi- 
‘ty of reflected waves on the thickness of the crystal, and therefore it 
is inexact for crystals the reflecting surfaces of which are’ smaller 

than 107°cm. The decrease of the intensity of reflected X rays with 
increase of the reflecting surfaces can also be partially explained 

by t®. kinematic theory. In the dynamic theory of Darwin the coefficient 
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of refraction for crystals with dimensions < 107° 


om is given in- /@ 
exactly. By a correction the theory of Darwin can be made epplicable 
for crystals of arbitrary size. 


There are 5 figures, and 10 references: 6 Soviet, 3 English and 1 Gernan, 
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TITLE: Investigation of the Fine Structure of the X-Ray K-Spectra A 


of Some Sulfides 


PERIODICAL: Izvestiya Akademii nauk SSSR. Beriya fizicheskaya, 1960, 
Vol. 24, Noo 4, ppe 435-440 


TEXT: The present paper is a reproduction of a lecture delivered at the 
th All-Union Conference on X-Ray Speotroscopy (Rostov-na-Donu, 
June 29 - July 6, 1959). In the introduction, some properties of the 
sulfides CuS, NiS, CoS, and ZnS are discussed. CuS is diamagnetic, 
while NiS and CoS are paramagnetic. Their susceptibility is, however, 
considerably weaker than that of metal ions in solution. In 1932 Klemm 
has already assumed that these compounds are to be regarded as inter- 
metallides and not as salts. Already earlier, X-ray specircscopic 
investigations of CuS and NiS have been made, however, only the 
individual components or only absorption- ox emission spectra have bean 
investigated. The authors of the present paper studied the fins aye 
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of the X-ray emission- and absorption spectra of both components in 

CuS and NiS (the latter in two crystalline modifications) and, for 

reason of comparison, also the fine structure of the spectra of pure 
metals. All measurements were carried out by means of the same instrument 
and with the same reference lines. The spectra were recorded in a 

vacuum X-ray spectrograph with quartz crystal (radius of curvature 500 mn, 
focusing by the Kapitsa-Iogann method), with photographic recording. 

The sulfur spectra were produced in first-order reflection at the (1071) 
plane, that of copper at the (1340) plane of the rhombohedral crystal. 
The most favorable absorber thickness for recording details of fine 
structure was - as shown by calculations and experiments - 1-1.5 mg/cm 
for sulfur, and 4-5 ng/om for copper. Hence, for investigating the sulfur 
spectrum the absorber thickness was 4 ng/om » and for investigating that 
of Ni and Cu it was 6-7 ng/om ° [Abstracter's note: The authors always 
use the term density, the data, however, refer to the thickness of the 
samples}, Table 1 shows the values of wavelengths averaged from the 
results of 3-5 measurements. Fig. 1 shows the absorption=- and emission 
spectra of pure copper, sulfur, and CuS. A great number of details on 

the shape of the spectra is disoussed. Furthermore, the Ea, line of Cu Y 
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was investigated by means of a microfocus spectrograph. In the copper 
spectrum of CuS (Fig. 2) a weak satellite line K,, which occurs in the 


spectrum of metallic copper, is lacking. Fig. 3 shows the K~absorption 
edge of metallic Gu, of the T-Pphase of a Cu~Zn alloy and in CuS. The 
authors arrive at the conclusion that CuS is an intermetallic compound 
in which both components impart electrons to the conduction band and 
remain as positive ions, as is the case in a metal. Fig. 4 shows the 
spectra of S and Ni in NiS, and Table 2 gives the wavelengths of the 
fine structures of the emission- and absorption K-spectra. The results 
of investigations, which are also discussed in detail, indicate that 

NiS belongs to the same intermetallic type as CuS. Further, it was found 
that the different modifications of S and Ni have different spectra with 
respect to their emission maxima and the position and shape of their 
absorption edges (Fig. 5: sulfur absorption edge in pure sulfur, in 
hexagonal phase (Nids), and in millerite} CuS is Buperconductive, however, 
investigations showed that Nis should not become superconductive. 
Special measurements were made in the laboratory of N. Ye. Alekse evskiy. 


acs 


For an additional verification of the results, investigations of the fine 
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structure of the K-speotra of Ni were made in superconductive NiBi 
(Fig. 6). Vo Ae Batyrev is mentioned. There are 6 figures, 2 tables, 
and 9 references: 5 Soviet, 3 American, and 1 German. 
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AUTHORS: Borovakiy, Is Bes Kabanov, A. N., Kushnir, Yue H., 
Shmidt, V. V. 

TITLE: Te Effect of Temperature on the Characteristic Energy 
Losses of Electrons in Iron 

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 


Vol. 38, Now 5, ppe 1385-1387 


TEXT: Borovskiy and Shmidt (Ref. 1) studied the fine structure of the main 
K-absorption edge of X-rays in iron and found that when the absorber is 
heated beyond the a-~ y transition temperature (910°C) this structure is 
much altered. A relation between the fine structure and the characteristic 
energy losses of the electrons at room temperature was also discovered by 
them. There are many publications dealing with the nature of the character- 
istic energy losses of electrons when passing through thin films of matter. 
Some of the models - the inelastic collisions with valence electrons, and 
the interaction between the charged particles and the totality of the 
valence electrons - are discussed in the introduction of the present paper. 
This interaction leads to the excitation of collective oscillations of the ne 


Card 1/3 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8" 


"APPROVED F : 
OR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8 


e 


83572 
The Effect of Temperature on the Characteristic 5/056/60/038/005/005/050 
Energy Losses of Electrons in Iron 3006/3070 


electron gas (plasma oscillations). The investigations described in the 
present paper show that @ compromise between the following +wo points of 
view may prove correct, namely, that the energy losses are due to the ex- 
citation of plasma oscillations, oF that they are due to single-electron 
transitions between energy bands. The experimental method is described in 
detail. An electrostatic analyzer of the electron velocities was used; 
which had a resolution of 0.5 ev at an accelerating voltage of 75 kev. The 
samples were 0.08 - 0.10 mm thick, and the electron beam had/an energy of 
70 - 75 kev. The experiments were performed in vacuum (5°107 torr). The 
characteristic. eneray losses of the electrons were measured for the fol- 
lowing temperatures of the samples: 20°, g00 , and 930° . Two measurements 
for checking were made at 600°C. The curves taken at 20 and 930°C (Fig-) 
show the energy losses (blackening of the photegraphic plate) as @ function 
of the energy. The form of the curves is found to be independent of the 
temperaturee The first characteristic loss in a-Fe (cubic, pody-centered, 
a = 2.86 A) at 20°C is (7.5#0+7)ev5 the following two lines nt 14.8 and 
21.5 ev may be considered to be multiples of the first. In y-Fe (cubic, 
face-centered, @ > 3.60 A at 940 C) there are essential deviations. Here, 
the first characteristic losa is (11-6#0.6)ev3 the following lines at 
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23 and 33 ev may again be taken to be its multiples. A discussion of the 
results from the points of view of single-electron transitions and the 
excitation of plasma oscillations shows that further studies are necessary 
for a final clarification of this effect. The numerical data of measure- 
ment are listed in two tables. There are 1 figure, 2 tables, and 15 
references: 4 Soviet, 7 US, 1 German, 1 Japanese, 
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f X-ray emission gpectrae 


the erystal 1s 500 mm and the instrumen 

pragg angles of 25-60°. When using *ne (1340) (1010) and (1011) faces 
of quartz as reflecting surfaces: the design of the instrument makes it 
possible to record the radiation in 8 range of from 4 to 7 Ae when 
studying the shape of the emission lines a fine adjuatment of the angle 
cf reflection from the crystal in 4 range of from 0.5 to 4° is possible 
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with the change of the angle of reflection in this range varying from 
5-6", With an angular shift of the crystal through this angle the 
wavelength of the reflected radiation changes by 10°° X-units. The 
mechanical part of the spectrograph was developed according to the 
principle of a spectrograph designed by P. Ohlin (Dissertation, Uppsala, 
1941) and &. Brogren (Nova acta Regiae soc. scient. Uppsal., IV, 14, nod, 
1 (1949)). The use of a linear shift of the crystal permitted simplifica- 
tion of the instrument. Fig. 1 shows the design of the instrument. The 
point source of radiation is arranged on the Rowland circle of the 
crystal. If the crystal is in position K,, then the reflected ray in- 
cides upon the slit of the recorder. In this position the center of the 
Rowland circle lies at the point 0,. When shifting the crystal inte 
position K, it is necessary, in orde® to maintain the position of the 
focus F, to shift the Rowland circle such that its center lies at the 
point 0,, and the source in the position Co. The construction of the 
mechanical part of the instrument warranting proper focusing is discussed. 
As an example, Fig. 3 shows shapes of X-ray lines taken with the instru- 
ment described here. Fig. 4 shows two schemes of two-channel instruments. 
In scheme 4q the crystal is shifted along a circle, in the scheme shown in 
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Fig. 46- along a straight line. In the last scheme it was possibse to 
reduce the angle between the channels, to use snaller ‘slits, and to 
simplify the entire design. There are 4 figures and 9 references: 4 
Soviet-bloc and 5 non-Soviet-bloc. 
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Fig. 1: Scheme of the 
microfocus spectrograph. 
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(Dislocations in erystals) 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8 


SESS 


’, ACCESSION NR: AT3012105 §/2509/63/000/015/0003/0010 
AUTHOR: Borovskiy, I. B. ca 


‘TITLE: Investigations in the physics of metals 


SOURCE: AN SSSR. Institut metallurgii., Trudy*, no. 15, 1963, 


TOPIC TAGS: Hall effect, localized X-ray spectral analysis, 
coefficient of reciprocal diffusion, H, Ti; Ny. Ce, Zn, Cd, 
superconductor, Zn-Cd plating, X-ray spectral mineral analy- 
sis, spectral analysis, gas in metals 


ABSTRACT: This is an introduction to a series of articles on. 
theoretical and experimental investigations of the relation- © 
ships between the physical-chemical properties of metals and 

‘alloys and their atomic-electronic structures. New and im- 
proved methods for these investigations have been developed. 

A method, based on the Hall effect, worked out for measuring 
the chargeability of atoms in alloys, was used to determine 
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‘diffusion of C in a-Fe and Ge. Diffusion studies (determina- . 
- tion of coefficients of reciprocal diffusion in Cu-Au and’ 
_€u-Zn systems and their dependence on temperature; study of 
‘the distribution of impurities in Zn-Cd dislocations; study 

of composition of phases in plating), and analyses of the Pt 
minerals (from Al to U) of microscopic dimensions have also 
been conducted by localized X-ray spectral analysis. Improve-- 
ments have been made in the quantitative spectral analysis of 
gases in metals (H in Ti, N in Ti-and Cr) using spectrograph 
ISP-51 and UF-85 camera, Electroconductivity and optical 
_characteristics of dilute solid solutions were investigated 
and theoretical explanations for non-monotonic changes in 
. physical properties such as Young's modulus and Debye charac-- 
‘teristic temperature were developed, The fine structure of 

X-ray absorption spectra of solids (superconductors and Li, 

Be, K, Ca, Ti, Cu, 2n) have been studied and a formula ob- 
‘tained for the relative absorption coefficient from which the _ 
absorption curve can be constructed and the location of max- . 
ima and minima of the fine structure can be determined. The, 
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theory of temperature dependence of fine structures has been 


“worked out. Thus the potential curve for every atom in an 
alloy can be determined by fine structures. of X-ray absorption: 
“Spectra, Orig. art, has: 1 formula. 
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New microfocal X-ray spectrograph. Trudy Inst. met, no.15:18-23 
163. (MERA 16:9) 
(X-ray spectroscopy) 
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A-Sn, and Mg sit Trudy Inst, met. no.15:88-95 '63, (MIRA 16:9) 
?tin--Absorption spectra) (X-ray spectroscopy) 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8 


ACCESSION NR: AP4002981 | -  $/0286/63/000/018/0077/0077 


AUT HOR : Bo TOVSILY gaeeabarnne 


ae 


TITLE: A method of determining superconducting intermetaliic 
compounds. Class 42, no. 157557 


SOURCE: Byul. izobret. i tovarn. znakov, no. 18, 1963, 77 


‘TOPIC TAGS: intermetallic compound, superconducting intermetallic 
comeound, intermetallic compound composition, composition determina- | 
tion geiy : , 
i 
-ABSTRACT: A method of determining superconducting intermetallic 
compounds in various metals and their compounds, based on the 
application of a magnetic field. In order to achieve more rapid 
‘determination of the composition of the superconducting compound, 
the sample under examination, which is composed of two metals or 
alloys, is first subjected to a short diffusion’ahnealing period and 
is then to a uniform magnetic field, the composition of the super- 
conducting compound being determined by ‘known methods according to 
the change in the magnetic lines of force. 
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“ BUTHORS:. - Borovskiy, I. B., Batyrev, V. A-, and Kozlenkov, A. I. 
SE | 
TITLE: A method of determining the asynptotic scattering phase on the 


_ basis of experimental.data for the fine structure of X-ray ab-: 
-sorption spectra... : : i 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v» 27, 
noe 3, 1963, 378 - 380 | 


TEXTs | A-method is suggested for determining the scattering phase that 
agrees best with experiment when substituted in the following equation: to 
describe the fine structure of absorption spectra: eee 


t= og sin (2kr,, + 21) (1) 


_ Here tr. is the radius of. the coordination spheres A, the amplitude of. the 
~ geattered wave; VE the asymptotic scattering phase. To determine this. 


. phase from experimental data it is expedient to divide (1) into two added 
ot parts” 2 or es 
CERO AP Secs aks cate lee 
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| 7 = GOS 29, > ze sin 2 kr, + os ates A. cos 2 kr, (2) 


‘nieve V4 4s the scattering phase - for the K absorption spectra. The sums of 
sin 2kr, and cos 2 kr. are calculated beforehand, whereupon the wave number: 


"kt 43 so chosen by are ete as to make the extreme values from (2) 
‘agree with those found by experiment. In calculating sin 2 kr, and 


cos 2 kr, -it is necessary to know the number of spherical soseataate syatens 


that Ss to be taken into account, which can be found by calculeting those | 
of such systems as. correspond with the average fields of atoms, ani by” 
'- exact calculation of the A, values As already shown (A. I. Kozlenkov, 


co I. ve. 27, no. 3, 1963, 364) the smallest value of N Jee (where Ny is the 


number of atoms in the coordination sphere) needing to be taken ne account 
depends on the average lattice potential, The scattering phase must be so 
chosen as to eliminate the uncertainty associated with cos period. This 

can be achieved if the scattering phase is calculated by the Wentzel-Kramers- 
Brillouin method from the potential read off the curve of effective Slater 
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charge (J. C. Slater, Phys. Rev., 36, no. 1, 57 (1930). To facilitate the — 
' choice of scattering phase it is desirable to convert the experimental curve . 
of the absorption spectrum to the scale of the wave number: 
ese Bm (87? /om) + a 
a where A =U, -g with U, as the lattice potential and gp the work funotion. 
s It was shown that possible experimental errors may cause the errors in 
determination. of the scattering phase to be. , 
| Any = - 0613 (r4/k) AE | 
(k being in el oe in 8, .B in ev). ~The accuracy cf the determination cau. 


' be regarded as constant over the whole range of wave numbers and equal to 
. Q.1 + 0.2 radians. There are.2-figures.. . 


" & method of determining the... 
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"AUTHOR: Borovskiy, I. B. SS 


TITLE: "Determination of microscopic,\characteristics of solids from investigation 
. Of the ‘fine structure of their ee absorption spectra [Report of the Sixth _ 
__Conference on X-Ray Spectroscopy held in Odessa from 2 to. 16 July 1962] 


SOURCE: AN SSSR, Izv. Seriya fizicheskaya, v. 27, no. 6, 1963, 841-947 
TOPIC TAGS: x-ray spectra, fine structure, structure of solids 


ABSTRACT: The paper is a review of earlier and current experimental and 
theoretical investigations aimed at interpretation of the fine structure of x-ray 
absorption spectra and relating this structure with the electronic strucuture of 
the atoms forming the solid and the symmetry ani parameters of the erystal 
lattice of the substance. Mention is made of R, Kronig's explanation of shart+ 
wave fine structure on the basis of the band theory for metal systems and 
periodic variations in the density of states in crystal lattices. 
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= forma for the re tiv absorption Coefficient is described, It is noteg that 
2 during the past Tew years ‘there have deen Carried out in the &uthors labor 


experimental and theoretical Studies aimed at Clarifying what Microscopic 
characteristic, (Potentiay fields, etc.) of metals ang Glloys can be deduceg 
from observation Of the fields, ete,) Ofmetals and alloys Can be deduceg from 
observation Of the Tine Structure in their absorption Spectra, Most of the 
Studies to date hve been Concerned with the Structure Of the K edges, 


° al tL 
based on Tine structure ta, of the Scattering Dhases ang Potential fields or 
atoms in Alloys with distinctive Properties, Orig, art. has: 7 formas, 
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oo nce I AIS a 
‘TITLE: Introducing corrections in plotting concentration curves for diffusion lay- 


‘ers {Report, Seventh Conference on X-Ray Spectroscopy held in Yerevan 23 Sep-1 Oct 
19637 
wd 


SOURCE: AN SSSR, Izvestiya. Seriya fizicheskaya, v.28. no.5, 1964, 863-865 


4 e 


TOPIC TAGS: spectral analysis, x-ray application, concentration gradient, micro- 
analysis, diffusion 


ABSTRACT: Tne corrections given by A,E,Austin, N.A.Richard and C.M.Schwartz (Elec- 
tron and X-Ray Microscopy, p.403,1961) for the finite size of the electron beam 
probe in the x-ray microanalysis of inhomogeneous materials are extended to take 
account of the variation of the x-ray absorption coefficient of the material along 
the path of the emorgin x-rays. The corrections were computed for a particular x~- 
.ray spectrum microanalysis instrument employing a 5S micron diameter probe beam of 
43 kV electrons for the analysis of Cu-Ni mixtures with Cu K radiation and the ana- 
lysis of Co-Ni mixtures with Ni 1} radiation. For 50% mixtures the concentration 
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gradient corrections amounted to 8 or 9%. The corrected calibration curves agreed 

; Within one or two percent with calibration curves Obtained in one case with Stand~ 
ard homogeneous samples, and in the other case by the method of N, P.Il‘in (Izv.AN 
SSSR,Ser. £1z.25 ,929,1961). The corrections considered are important not only in the 
case of smoothly varying concentration, as in diffusion layers, but also when in- 
_Clusions are present, It is pointed out that the correction is particularly impor- 
tant when the difference between the absorption coefficients of the inclusion and 
_the matrix is very great. Orig.art.has: 2 formulas and 4 figures. 


ASSOCIATION: Institut metallurgii im.A.A. Baykova (Institute of Metallurgy) 
| SUBMITTED: 0O Gf DATS AQQ: 12Jun64 
-SUB CODE: oP 


ENCL: 00 
NR REF SOV: 003 . OTHER: 003 


OE Rt LNT An eee eataetanirmermveencenmnee 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8 


ACCESSION NR: AP4038788 8 /0048/64/0028/005/0914/0918 
AUTHOR: Ronami, G.N.; Borovskiy, 1.B.; Puchkova, A.K, 


TITLE: Influence of temperature and minor impurities on the short wavelength fine 
structure in the absorption spectra of pure zinc amd its alloys with silver {Report, 
Seventh Conference on X-Ray Spectroscopy held in Yerevan 23 Sep to 1 Oct 19637 


SOURCE: AN SSSR: Izvestiya. Seriya fizicheskaya, v.28, noS.,1964, 914-918 


TOPIC TAGS: x-ray spectrum, x-ray absorption, temperature dependence, fine struc- 
ture, zinc, zinc alloy, silver alloy, fine structure melting 

ABSTRACT: In order to obtain information concerning the effect of small] admixtures 
on the temperature "melting" of the K absorption fine structure in a mn-transition 
metal, the K absorption spectra of zine and five zinc-silver alloys containing from 
0.1 to 2.5% silver were recorded at -190, 20 and 300°, and the zinc spectrum was 
also neconded at 200%. Zinc of 99.99% purity was employed. The alloys were annealed 
‘at 250° for 30 to 40 hours, and the 8 to 10 micron absorbing foils were vacuum an- 
nealre for two or three hours. The spectrometer employed is described elsewhere (V. 
A.Baty*rev and V.G,Bogdanov,Izv.AN SSSR,Sex.£1z.25 ,933,1961). The spectra are pre- 
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‘sented graphically. The spectra of pure zinc and of the alloys containing from 1.5 
to 2.5% silver were very similar. In these materials all the fine structure except 
‘the first peak nearly disappeared at 300°C. The alloys containing from 0.1 to 0.4% 
silver, on the other hand, still retained much of their fine structure at this ten- 
perature. The "melting" of the fine structure is presumed to be a result of the rar 
dom displacements of the atoms from their eguilibrium positions due to thermal mo- 
tions. The mean square of these displacements is approximately proportional to T/ 
ure, , where T is the temperature, M is the molecular weight, and Tp is the Debye 
temperature. It is accordingly concluded that the Debye temperature of Zn-Ag alloys 
containing from 0.1 to 0.4% Ag is greater than that of Zn or of alloys containing 
from 1 to 2.5 % Ag. The temperature dependence of the heights of the first four 
fine structure peaks in the zinc spectrum is compared with calculations performed 
by the method of V.V.Shmidt (Izv.AN SSSR, Ser.f1z.27,384,1963). The experimental and 
_ theoretical values are merely tabulated and are not discussed. /Abstracter's note: 
The conclusion concerning the Deby temperature is supported by the data in a table 
in which the Debye temperatures and the temperatures of fine structure "melting" 
are given for Cu, An, Ge, Sn, Pt, Au and Pb, and the ratios of MT? for Zn:Cu, Zn:Ge, 
Zn:Sn, Pt:Au and Pt:Pb are compared with the corresponding ratios of the fine struc- 
ture melting temporatures. Good agreement is shown for all the ratios except Pt: Pb, 


Card 2/4 a : ~ 


eam tage enter ome eee 8 te ee et oe eee 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206520008-8 


ACCESSION NR: AP4038788 


and the discrepancy for this one is less than 30%. However, 1) the source of the 
fine structure melting temperatures is not revealed; 2) the definition of the fine 
‘structure melting temperature is not discussed, although this is not quite a trivi- 
al matter since the “molting” proceeds at different rates in different parts of the 
spectrum; 3) an arithmetical error was made in the calculation of the melting tem- 
perature ratio for Zn:Sn, and when this is corrected, the apparent agreement dis- 
appears; 4) the melting temperature ratios were calculated directly from the melt- 
ing temperatures in degrees centigrade, which is not a reasonable procedure since 
the properties of water are not believed to be relovant to the phenomena discussed. 
When the melting temperature ratios are recalculated in terms of absolute tempera- 
ture, the agreement between the Zn:Sn ratios is restored and that between the Zn: Cy 
and Zn:Ge ratios is improved. The agreement between the Pt:Pb ratios is destroyed 
entirely, and the Pt:Au ratios differ by about 23%. Moreover, the ratios for Zn: Pt 
. (aot tabulated by the authors) differ by only 14%. One cgn therefore say that the 
fine structure melting temperature is proportional to MTD for all the elements 
listed except Pb, within an error of about 25%. The fact that the wre values for 
four of the six elements @xcluding Pb) are within 10% of each other, however, con- 
siderably weakens the force of the argument,/ Orig.art.has: 4 formulas, 6 figures 
and 3 tables. 
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TITLE: Experimental investigation of the effect of the dicen eaete 
properties of a liquid on cavitstion phenomena 


J 
SOURCE: IVUZ. Aviatsionnaya tekhnika, no. 2, 1966, 130-136 
TOPIC TAGS: fluid property, thermodynamic property, cavitation 


ABSTRACT: It has been proposed in previousi; published work that the 
effect of the properties of a Liguta fon avit: tion phenomena can be 

evaluated in terms of the number "EB", which is the ratio of the volume - 
of vapor formed during cavitation to the volume o: -he liquid flow. The 
expression for B has the form : 


Bea ct. 5 2. AP; 
tn r al’ 
where dp/dt is the gradient of vne chance *:. the vapor pressure of the 


liquid with a change in tempersture; Y is the specific weight; c is the 
heat capacity; r is the latent heat of vspor formetion; #® = liquids. 
“T = vapor. The experiments described in the article we:« carried out 


UL. 
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in a Venturi cavitation tube. The temperature of ti. water was varied 
from 290 to 359°K, and the tempersture of the alc.ic. from 293 to 332°K. 
The calculations show that, with these changes in te...erature the B 
number changes 30 times for water and approximately times for alcohol. 
The article includes « sketch of the cavitation tube. Orig. art. has: 
9 figures. 
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ORG: Institute of Metallurgy im. A. A. Baykov (Institut metallurgii) 


TITLE: Investigation of interdiffusion in binary systems forming continuous series of solid 
| solutions, by the method of local x-ray spectral analysis. 1. Fe~Pd, Co~Pd, Ni-Pd, Cu-Pd 
| systems | 


TOPIC TAGS: x ray spectral analyzer, metal diffusion, binary alloy, palladium base alloy, 
iron, cobalt, nickel, copper / RSASh~2 local x-ray spectral analyzer 


SOURCE: Fizika metallov i metallovedeniye, v. 22, no. 6, 1966, 849-858 | 


| ABSTRACT: This is the first of a series of reports on the investigation of diffusion in the i 
"most elementary" (binary) systems forming continuous series of solid solutions, prompted by 
| the current state of the phenomenological and microscopic theories of diffusion. The features 
, Of interdiffusion in binary systems are characterized by the concentration dependence of the 


interdiffusion coefficient D. , The interdiffusion process may be described with the aid of 
| Fick's 2nd phenomenological equation 
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! where c is the concentration of a given D. a element at point x at time instant t. Thus 


1 the problem of determining the function D;. d (c) reduces to determining the concentration 


dependence of elements in the diffusion zone and the accuracy of calculation of D id depends on 


| the accuracy of plotting the curve of c = c(x). It is shown that the method of local x-ray spectral: 

| analysis of chemical composition can be used to investigate interdiffusion in th: systems Fe-Pd, 

| Co-Pd, Ni-Pd, Cu-Pd over a broad range of temperatures provided that the investigator works 
only with the radiation of the element for which fluorescent excitation is absent in given binary 

| systern. Thus, the distribution of the concentration of investigated elements (:uch as Fe, Co, 

: Ni) in the diffusion zone of vacuum-welded diffusion pairs can be analyzed according to the 

| radiation of the lines Fe Ky Cok ™ and Ni Ky) respectively, with the charac‘ eristic x-ray 


spectrum being excited only be electron impact, in a RSASh~2 local x-ray spectrum analyzer. ras 
iThe resulting averaged and corrected curves of concentration are used to calc. late the values | 
jOfD; a (c) over the entire range of concentrations. No unambiguous correlatic a could be, 
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‘: established between;these values and the fusibility diagrams of each system. The elucidation 

of the concentration dependence of the "effective" mobility of atoms on the basis of various 
| physical characteristics of the alloys in binary alloys will be the subject of subsequent investi~ 
gations. Orig. art. has: 2 tables, 4 figures, 3 formulas. | 
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New data on reinnervation of injured peripheral nerves. Vopr. 
neirokhir. 16 no. 3:9-18 May-June 1952. (CLML 22:5) 


1. Of the Laboratory of the Histopathology of the Nervous Syston 
(Head -- Prof. M. L. Borovskiy), Institute of General and Experimen- 
tal Pathology (Director -- Academician A, D. Speranskiy), Academy 
of Madical Sciences USSR. 
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‘BOROVSKIY, ML. [author]; SMIRNOV, L.I., chlen-korrespondent [reviewer]. 


"Regeneration of the nerve and trophicity." M.L.Borovskii. Reviewed by 
L.1.Smirnov. Arkh.pat. 15 no,4:88-90 Jl-ag '53. (MERA 6211) 
1, Akademiya meditsinskikh nauk SSSR (for Smirnov). 

(erves) (Borovekii, ML, ) 
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USSR/General Biology.- General Histology. B-3 
Abs Jour : Ref Zhur - Biologiya, No 1, 1957, 162. 

Author : M.L. Borovskiy. 

Inst : 

Title : Reflex Machanisms of the Development and the Therapy of 


Experimental Dystrophy. Report 5. Cytological Investi- 
gations of the Formation. of Nerves Under Conditions of 
Experimental Dystrophy. 


VoL. ¥0, 
Orig Pub: Byul, experim. biol. i meditsiny, 1959 ,,No 10, 66-69. 
Abst : Experiments were conducted on 24 dogs, 13 to 3 years of 


age. The sciatic nerve was cut in the middle of the 
femur; 14 ee series) and two days (2nd series) later, 
vitamin B, (correspondingly 0.00018 and 0.00006 mg/kg) 
was administered into the peripheral section of the cut 
nerve, and the ends of the nerve which were preliminarily 
regenerated were sewn together. In the control animals, 
the same was done without the administration of vitamin. 


Card 1/3 ee: Instituta patologicheskoy fiziologii i see ar ta) 
\terapii (dir.--akademik A. D. Speranskiy) AMN SSSR. 
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USSR/General Biology - General Histology. B-3 


Abs Jour : Ref Zhur - Biologiya, No 1, 1957, 162. 


Histological investigations of the sciatic nerve, the in- 
terspinal ganglia So-S},, the spinal cord at the level of 
Sa-53, and the medulla and cortex of the sigmoid type 
convolutions were investigated. In the first series of 
experiments, observations made 13 months later of the 
nerves, the interspinal and sympathetic ganglia, the spi- 
nal cord, the medulla, and the cerebral cortex disclosed 
histological modifications more acute in the control ani- 
mals than in the vitaminized animals; in some cases 
these changes were not present in the latter animals at 
all. After a period of 6 months, this difference was 

even more pronounced. In the second series of experi- 
ments, observations made 14 months lat er disclosed that 
the changes in the nerves and in the sensory ganglia in 
control dogs were exhibited more sharply than in the ex- 
perimental animals, but 3-6 months later they were, to 
the contrary, weaker. The author comes to the conclusion 
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USSR/General Biology - General Histology. B-3 


Abs Jour: Ref Zhur - Biologiya, No 1, 1957, 182. 


that the application to the injured nerve of minimal 
doses of vitamin Bel as a supplementary irritant has 

a favorable effect on the course of the restorative 
processes, if this substance is applied within a 

short time after the operation. The fact that the 
especially beneficial effect in the first group of 
animals may be explained by the application of a dose 
of the vitamin, one third of dose applied to the second 
group (0.00006 and 0.00018 mg) should not be overlooked. 
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BOROVSEIY, M.L. (Moskva) 
Renee eT 
Treatment of certain diseases of the nervous sysystem by prolonged 
use of weak stimuli. Zhur.nevr. i psikh. 56 no.4:328-329 '56. 
(NERVOUS SYSTEM, diseases, (MLBA 9:7) 
procaine clysma (Rus)) 
(PROCAINE, therapeutic use 
nervous syetem dis., rectal admin. (Bus)) 
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Present state of the theo 
ry on the trophic function of the nervy. 
syste and neural dystrophies, Zhur.nevr. 1 psikh, 57 no.911171- 


1178 '57. 
(NERVOUS SYSTBM, (MIRA 10:12) 


trophic function & dystrophies, review (Rue)) 
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AUTHOR: 1 BOTOVBKE Yrgo thang ha os ee 
TITLE: On Certain Regularities of Morphological Changes Observed in the 


Organism Under Conditions of Nerve Homotransplantation 

(O nekotorykh zakonomernostyakh morfologicheskikh izmeneniy, 
nablyudayushchikhsya v organizme v usloviyakh gomotrans- 
plantatsii nerva) 


PERIODICAL: Geer Akademii Nauk SSSR, 1957, Vol. 114, Nr 2, pp.442-444 
(USSR 


ABSTRACT: Earlier investigations of the neuro-dystrophic processes have 
shown under experimental conditions two types of nerve re- 
generation: one adequate and one inadequate. In presence of 
some influences upon the organism it is possible to inflvence 
the processes of degeneration and regeneration of the damaged 
nerve by making these influences under certain conditions 
adequate, and under other conditions inadequate. further in- 
vestigations pursued the goal to study morphophysiological 
indices which characterize the adequacy or inadequacy not 

Card 1/4 only of the regeneration of the damaged nerve but also of 
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20~2-59/60 
On Certain Regularities of Morphological Changes Observed in the Organism Under 
Conditions of Nerve Homotransplantati on 


the processes taking place simultaneously in the central and 
peripheral nervous system as well as in the innervate tissues 
of the organism. The author of the present paper increased 
more and more the complexity of the injuries, and has now 
proceeded to the investigation of the above processes at an 
experimentally caused injury of a nerve stem and at substi- 
tution of this defect by a nerve homotransplantation. This 
transplantation cannot serve as “pridge", because ultimately 
it is resorbed and substituted the connective tissue. The 
rgenerated axons that have found their way to the transplan-~ 
tation perish. In this context, the transplantation must be 
either living or surviving. The Ye reto required conditions 
must be created. For this purpose, the nerve was kqt in a 
refrigerator. The transplantation was carried out with re- 
spect to the Nervus Ischiadicus of dogs of the same sex and 
of the same age. The results show the following: As a rule, 
compensation of the disturbed limb function was more distinct 
in the experimental aninals (with transplantation) than in 
the control animals (cut-out nerve segment without transplan-~ 
tation). In dogs which had survived seven days after the 

Card 2/4 operation the adipose degeneration of the nerve pundles in 
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the calf muscle of the right leg was retarded as compared - 
to the control animals. Furthermore, there existed, in the 
experimental dogs, in the intermediate-vertebrae ganglia, 
in the spinal marrow, and in the Medulla oblongata ceposits 
of fat, and these deposits of fat were much larger in the 
control animals than in the experimental animals. The 
history of the problem under consideration shows that such 
operations usually fail. The instances of success never 
followed any pattern. It appears that we have not as yet 
been able to sufficiently clarify the mechanism of the in: 
fluences upon the transplantation and upon the host organ. 
nism which prevent a healing of the transplantation into 
the host body. In order to eliminate these obstacles, it 
would be necessary to carry out the relevant investigations 
in stages. In this context, certain partial steps were suc~ 
cessfully completed, and this not only with respect +o the 
peripheral zone - in the transplantation zone - but with 
Card 3/4 regard to the entire organism, particularly in those segments 
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On Certain Regularities of Morphological Changes Obeerved in the Organism Under 
Conditions of Nerve Homotransplantation : 


ASSOCIATION: 


PRESENTED: 
SUBMITTED: 


AVAILABLE: 
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of the peripheral and central nervous system, which are more 
highly located. There are 4 figures (microreproductions in 
color ), and 9 references,@ljof which are Sovie*. 


Institute for Normal and Pathological Physiology, Academy 
of Medical Sciences of the USSR 

(Institut normal'noy i patologicheskoy fizimdosii Akademii 
meditsinskikh nauk SSSR) 

July 23, 1956, by A. D. Speranskiy, Member of the Academy 
August 18, 1956 


Library of Congress 
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20-114-3-59/60 
AUTHOR: Borovskiy, M. L. 
Pal RANTES oe ano 
TITLE: Variations in the Content of Riborucleoproteins in the Nerve 


Cells of Organisms Under Conditiors of Nerve Homotransplan- 
tation (Izmeneniya soderzhaniya ribonukleoproteidov v nervnykh 
kletkakh organizma v usloviyakh gomotransplantatsii nerva) 


PERIODICAL: Doklady Akademii Nauk SSSR,1957,Vol.114,Nr 3,pp-666-668( USSR) 


ABSTRACT: In an earlier paper the author of the paper under review re- 
ported on the results of his observations of the chronaximetry 
as well as of the histochemical investigations of the fat and 
of the glycogen in dogs, in which a homotransplantation of 
the nervous ischiadicus had bean carried out. The paper under 
review discusses the results of the histochemical investiga- 
tions of the ribonucleoproteids (in the followings (RNP) in 
the cells of the nervous system. Dogs of the same sex and of 
the same breed were used as test animals; always two such dogs 
were used for an axperiment. A sector of the nervus ischiadi- 
cus was cut out under sterile conditions from the middle of 

Card 1/3 the right thigh. This nerve was kept under refrigeration (at 
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a temperature of -3 to -2 degrees centigrade) for 72 hours. 
After three days the right nervus ischiadicue again was laid 
open, and into the gap a nerve segment of another dog was 
placed. For the experimental dogs, this nerve segment was 
previously cut into slices of a thickness of 1 - 1,5 mm, 
whereas it was not out for th control animals, Following the 
methad devised by thabadash, the intermediate vertebrae ganglia 
(S,) on both sides, the spinal marrow (s,), the Medula oblonga- 
ta’ and the rind of the two sigmoid coilS were investigated 
with respect to RNP. Here are the results: In the experiment- 
al animals there existed conditions which caused a more con- 
siderable accumulation of RNP in the nerve cells than was the 
case in the control animals, and which therefore favored a 
more active regeneration of the damaged nerves. The decrease 
in the RNP content in the control animals probably is con- 
nected with the exhaustion of the nerve cells. This lasts for 
longer time and has negative effects on the processes of re- 
generation. If the above results are compared with results of 
the investigations of the trophics and of the electric irri- 
Card 2/3 tability of the nerves in the same animals, furthermore, also 
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with the results of determination of glycogen and fats, we 

gee that in the experimental animals there exists a better 
compensation of the pathological process than in the control 
animals. This compensation is expressed by the existent elec- 
tric irritability in the damaged nerve, further by the less 
distinct trophical perturbations, and by a normal accumulation 
of glycogen and fats in different structural formations of 

the organism of the experimental dogs. There are 4 figures 

and 3 references, 2 of which are Soviet - 


ASSOCIATION: Institute for Normal and Pathological Physiology, Academy of 
Medical Sciences USSR 
(Institut normal'noy i patolosicheskoy fiziologii Akademii 
meditsinskikh nauk SSSR 


PRESENTED: December 22, 1956, by A. D. Speranskiy, Member of the Acadeny 
SUBMITTED: July 16, 1957 
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BOROVSKIY, M. L. (Moscow) 


ene ee 


"Structural Peculiarities and Compensation of the Trophic Functions of the 
Body," 


paper submitted at 8th Symposium of the Neurovegetative Research International 
Society, Genoa, April 9-11, 1958 
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BOROVSKIY, N.V., ingh.; NOGIN, S.I., inzh. 
at 
Study of processes of crack formation in mesh-reinforced concrete. 


Bet. i zhel.-bet. no.9:308-401 S ‘Al. (MIRA 14:10) 
Precast concrete-~Testing) 
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BOROVSKIY, N.V¥., kand. tekhn, nauk 


Suspended ceiling of mesh-reinforced concrete panel-shelle, 
Prom, stroi, 42 no.5:11-13 '65, (MIRA 18:8) 
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eS eaten ae: 
Uge armored cement in road construction. Avt.dor. 25 n0.9:21-23 
S 62, (MIRA 15:9) 


(Roads, Concrete) 
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[Mesh-reinforced concrete 
ore elements] Armotsementnye 
konstruktsii, Kiev, Budivel'nyk, 1965. 130 p. j 
(MIRA 18311) 
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| 
H 
AUTHOR: Panin, V. V.; Borovekiy, O. B.; Ivakhnenko, I. S.3 - | 
Iodkovskiy, S. A. ere : | 


| . TITLE: Behavior of a drop and the liquid-puddle surface in electroslag remelting 


, SOURCE: Avtomaticheskaya svarka, Ai. 2, 1964, 72-74 | 
eo TOPIC TAGS: remelting, electroslag remelting,- molten metal drop, metal 
- puddle, welding | } 
ABSTRACT: An experimental x-ray investigation of the processes of formation | 
_ of a molten-metal drop, its motion in the slag, and the behavior of the liquid- 
metal puddle is reported. Type 30 and 1Kh18N12 steels were remelted in an 
aluminum single-wall crystallizer of 80-mm ID, cooled by a water drain, Flux 
_ ANF -6 was used in 10 melts, and OSTs-45, in'2 melts; electrode diameter, | 
: 30-45 mm; carbon and austenitic steels were remelted. Twin electrodes, one | 


! 
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current-carrying and the other nonenergized, or one consumable (steel) and the 
other nonconsumable (tungsten), were used to study the effect of the current on 
the size of the drop. Upona fusing of the flux, discharges occur between the 
electrode and the starter; this is accompanied by a rapid emission of 10-15-mm 
drops. Details of visually observable phenomena are given, as well as two 
pictures of the arc. Orig. art. has: 2 figures, 


ASSOCIATION: TsNIITmash (Gentral Scientific-Research Institute of Heavy 
Machine Building) y “ 


| SUBMITTED: 01Feb63 = = DATE ACQ: 26Feb64 ENGL: 00 
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USSR (600) 
4. Borovskii, Petr Fokich, 1863-1932 


7. Nauka i zhien' 19 no. lé, 1952, 


9. Monthly List of Russien Accessions, Library of Congress, April 1953, Unel. 
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BOF-OVSKIY, P.P. - 
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{Irkutek Province during the past 40 years; the development of its 
economy. A concise, annotated bibliography] Irkutskaia oblast! 

za 40 let; ranvitie narodnogo khoziaistva, Kratkii annotirovannyi 
ukaseatel literatury. Irkutak, 1957. 33 p. (MIRA 12:4) 


1. Irkutsk. Oblastnaye bibliotek, 
(Bibliography--Irkutek Province--Bconomic conditions) 
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Hotoys ~Horoushel, “p LPB yy On? the segueiants 
of mecha ~ 
ae x ature form forinulas in problems of deterspining co 
fenie Kiev, Aviomotil.-DoroZ, Inst, Trudy 2 
an {1958), 170-175, (Russian), : 


This is an elenienta ary discussion of the errors S committed 


~~ da-applyi mg the 3-4) and 5, ue S$ 


_ formulas to the integral far BIBT aS. 
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